ABSTRACT:
INTRODUCTION
The fatigue fracture is a primary cause of the fracture of offshore structures and vessels. The fatigue fracture is a phenomenon which is occurred by cumulative damage due to fluctuating loads. The fatigue life is composed with the fatigue crack initiation life and fatigue crack propagation life. The fatigue life of vessels is assessed by using Miner's linear cumulative law (Miner, 1945) .
The representative fatigue life assessment methods are simplified fatigue life assessment method and spectral fatigue life assessment method. (DNV, 2008; ABS, 2006; Lloyd, 2002; KR, 2010) In the case of simplified fatigue life assessment method, the dominant loads which determine the stress range of the assessment sites are calculated by empirical formulas. The specific characteristic of the simplified method is assumption of the long-term distribution of stress ranges. The long-term distributions are assumed by using Weibull distribution. Because of this assumption, we could not consider the effect of variables which affect the long-term distribution of the stress ranges in the simplified method.
The spectral fatigue analysis method is used for fatigue life assessment for vessels generally. In the case of spectral fatigue analysis, the motion RAO about unit amplitude waves for specific heading angle and wave frequency are calculated and load transfer function is calculated by using the motion RAO. Then, the global structural analysis using load transfer function and global FE model is performed. The result of global structural analysis provides boundary displacements of local FE model. The next step is calculation of stress transfer function at the hot spot and final fatigue damage using this stress transfer function, wave energy spectrum, wave scatter data and S-N curve. In the process of the spectral fatigue analysis, the fatigue damage is affected by several variables like S-N curve, wave scatter data, wave spectrum, bandwidth effect and etc. In this paper, through the spectral fatigue analysis for 170k LNGC, the effects of these variables to the fatigue damage are analyzed.
Corresponding author: Tae-Yoon Park e-mail: parkty55@snu.ac.kr In this paper, we used the S-N curves which are DNV US-I, DNV US-III, ABS C and ABS E for parametric study. In general, these S-N curves are often used for fatigue analysis of hull structure.
Wave scatter data
The wave scatter data are composed with revelation probabilities according to significant wave height and zerocrossing period. The wave scatter data are generally suggested by classification societies and international research institutes. The representative wave scatter data are IACS North Atlantic wave scatter data (IACS NA), ABS unrestricted wave scatter data (ABS unres.), DNV worldwide wave scatter data (DNV WW), WALDEN wave scatter data (WALDEN) and etc. These wave scatter data are generated 
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In the spectral fatigue analysis, the wave scatter data are extremely dominant design variable. Therefore, in this paper, we used the wave scatter data which are IACS NA, ABS unres., DNV WW and WALDEN for parametric study.
Wave spectrum
The representative wave energy spectrums are PiersonMoskowitz wave spectrum and JONSWAP wave spectrum. (Almar, 1985) . The spectrums are as follows.
Pierson -Moskowitz wave spectrum :
ONSWAP wave spectrum :
The Pierson-Moskowitz wave spectrum is generally used for spectral fatigue analysis of usual vessels because the Pierson-Moskowitz wave spectrum is used for fully developed sea. On the other hands, the JONSWAP wave spectrum is used for non-fully developed sea. In this paper, we used these two wave spectrums for the parametric study.
Bandwidth effect
In the spectral fatigue analysis, the short-term distribution of stress ranges is generally assumed to be the Rayleigh distribution, because the Rayleigh distribution is able to be easily calculated with Gamma function. But the short-term distribution of stress ranges has not zero bandwidth parameter practically. Therefore, some errors are occurred in the calculation when this assumption used. In order to correct these errors, the rainflow bandwidth correction factor is used.
In this paper, we analyzed the results of difference whether applying this correction factor or not in the parametric study.
SPECTRAL FATIGUE ANALYSIS FOR 170K LNGC
In this paper, the spectral fatigue analysis was performed for 170k LNGC. The Fig.7 is panel elements for calculation of hydrodynamic response. The hydrodynamic analysis was performed by WASIM in the DNV SESAM Program. The range of wave frequency is from 0.2 rad/s to 1.8 rad/s, and the range of heading angle is from 0° to 330° and the increment is 30°. The fatigue damages were calculated for 4 elements in the each hotspot. These elements are as follows. 
RESULTS OF PARAMETRIC STUDY

S-N curve
CONCLUSIONS
In this paper, the parametric study was performed considering effects of the variables which are S-N curve data, wave scatter data, wave spectrum and bandwidth correction factor. The results are summarized as follows. (Table 11) The parametric study based on the spectral fatigue analysis is hard to perform, because the spectral fatigue analysis has complex and difficult processes. The results of this paper contribute to resolve this problem.
The basic research for understanding effects of these variables to the fatigue damage was established in this paper. We are able to use these results to determine the design variables in the spectral fatigue analysis for the reference. And the results enhance the understanding about the procedure of the spectral fatigue analysis where these variables were used in. 
